Prescribing plays a major role in the activities practiced by physicians. The vast majority of health care consultations occur in the primary health care (PHC) system, where medication errors are more likely and can even be potentially life threatening. The goal of this study is to explore the factors affecting prescribing decisions among physicians working in PHC institutions in Al-Buraimi Governorate, Oman using a cross-sectional survey. Of the 53 physicians who received the questionnaire, 41 (77.4%) completed it. The Cronbach's alpha of the instrument was 0.913. The main patient factors that influenced prescribing decisions were age group (78%), gender (75.6%), and medication preference or untruthful patients (70.7%). The main physician factors were the lack of treatment alternatives (70.7%), doctor-patient relationship (68.3%), strict policies and guidelines (65.9%) and avoiding problems of drug unavailability (65.9%). The pharmacist influenced prescribing decisions for 36.6% of physicians. The methods used for keeping physician s' medical knowledge up to date were private reading and the Internet (87.8% and 80.5%, respectively). Sources of prescribing guidance were colleagues and evidenced-based medicine websites (78.0% and 70.7%, respectively). The current study sheds some light on the factors and behaviours that influence physician prescribing decisions in PHCs in Al-Buraimi Governorate, Oman. Additionally, this study could be used for developing policies to improve drug selections and to increase clinical and economic effectiveness and efficiency.
Introduction
The complexity of prescribing decisions might lead to irrational prescribing, which is a public health problem with the potential to harm both the individual and society (Mossialos, Walley, & Mrazek, 2004) . It is possibly a contributory factor to increased pharmaceutical expenditure worldwide (Organisation for Economic Co-operation and Development, 2007) . Incorrectly prescribing drugs is a serious problem, particularly among vulnerable groups such as the elderly, who receive nearly half of all prescription items (Royal College of Physicians, 2000) . Furthermore, this can lead to higher hospital admissions and avoidable costs (Beijer & De Blaey, 2002; Tamblyn et al., 1994) .
Medication errors are another concern at the primary health care (PHC) level, where they are more likely to be clinically significant (Neyaz et al., 2011) . The extent of this hidden health problem is greater in rapidly developing countries than in developed countries (Neyaz et al., 2011) . A study undertaken in Saudi Arabia revealed that about 12% of prescriptions in PHC settings had one or more prescribing errors, which ranged from trivial to potentially life threatening (Khoja, Al-Shammari, Farag, & Al-Mazrou, 1996) . In addition, the consequences of the above can include a loss of health, quality of life and benefits for patients and society as well as increased health care expenditure (O'Mahony & Gallagher, 2008) . The goal of this study is to explore the factors influencing prescribing behaviour among PHC physicians in Oman and to assess the quality of current prescribing habits.
Materials and Methods
A descriptive cross-sectional design was chosen for this study, and it was carried out at Al-Buraimi Governorate in Oman during the period of October 2013 to May 2014. All physicians working in governmental PHC institutions, including both health centres and extended health centres, in Al-Buraimi Governorate were included. There were a total of 41 out of 53 physicians included in this study: 6 physicians from health centres and 35 physicians from extended health centres.
A self-reported questionnaire was developed by the researcher specifically for this study to determine the factors influencing prescribing decisions. The questionnaire was divided into six sections (sociodemographics, patient factors, physician factors, pharmacist factors, methods of keeping medical knowledge up to date and sources of prescribing guidance). Closed-ended questions were used in the questionnaire. Responses were scored on a Likert scale, and responses for each item were arranged into groups of three: Group 1 was the summation of disagree/strongly disagree responses, Group 2 was the summation of neutral responses and Group 3 was the summation of agree/strongly agree responses.
The inclusion criteria was any physician working in the Ministry of Health at a PHC institutions. Physicians working in regional hospital facilities were excluded from this study. This is because of the complexity of the cases presented at clinics and because most hospital cases are referred from PHC institutions. Additionally, any physicians who were on annual leave were excluded from this study.
All responses in the questionnaire were coded and then imported into SPSS software for proper analysis.
Descriptive statistics were used to analyze the sociodemographic data obtained from the research (i.e., frequency distribution, percentile). After grouping the responses and excluding Group 2 (neutral responses), chi-squared tests were used to examine the effects of patients, physicians, pharmacists, methods of keeping medical knowledge up to date and sources of prescribing guidance on prescribing decisions. The level of significance was set at p ≤ 0.05.
Results
A total of 53 questionnaires were distributed to all PHC physicians; of these, 41 completed the questionnaire. The overall response rate was 77.4%. Table 1 shows that more than 46.3% of physicians were in the age range 30-39 years; males were overrepresented at 73.2%. Seventy-eight percent of physicians working at extended health centres had postgraduate qualifications. 85.4% of the sample was of non-Omani background. In terms of clinical experiences, most of physicians (29.3%) had between 5 and 9 years of experience and the less of them (17.1%) has more than 20 years of experiences. Table 2 shows the common factors related to patients. Notably, 78% of physicians reported that the patient age group influenced their prescribing decisions; 75.6% of physicians reported that gender had an effect on their prescribing behaviour. Only 70.7% of physicians reported that untruthful patients or patient preferences for certain medications affected prescribing decisions. Frequent patient visits influenced 65.9% of physicians. Patients preferring advertised drugs affected the prescribing decisions of 63.4% of the physicians. Patient expectations and patient third part pressure had a considerable effect (48.8%) on physicians. Table 3 shows that the most common factors related to the physician were the lack of treatment alternatives (70.7%) followed by preserving the doctor-patient relationship (68.3%). Other important physician factors included strict policies or guidelines and problems with drug availability, which were reported by the same percentage (65.9%). Quality assurance manuals and adverse drug reactions influenced 63.4% and 61.0% of physicians, respectively. Only 41.5% of physicians reported that preferring familiar drugs and 41.5 % of the needing to convey compassion had an influence on their prescribing decisions. Table 4 summarizes the pharmacist factors. The majority of physicians (87.8%) reported that the pharmacist plays an important role in patient care. Seventy-eight percent of physicians stated that the pharmacist has an effective role in preventing medications errors. A total of 70.7% of physicians reported that the pharmacist should be contacted for advice in cases of uncertainty about therapy. Additionally, 65.9% of physicians agreed that pharmacists are the major medication expert in their health care institution. Furthermore, 63.4% of physicians agreed that the pharmacist frequently make an intervention in cases of medication errors. Surprisingly, only 36.6% of physicians agreed that the pharmacist greatly influences their prescribing decisions.
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Patient Factors
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Methods of Keeping Medical Knowledge Up to Date
The methods used by clinicians to keep their medical knowledge up to date are summarized in Table 5 . The most influencing methods were private reading and the Internet, reported by 87.8% and 80.5% of physicians, respectively, followed by attending lectures or presentations (78%) and reading medical journals (70.7%). Table 6 summarizes the sources of prescribing guidance utilized by clinicians. Consulting colleagues was the most frequently used source of prescribing guidance (78%), followed by evidenced-based medical websites (70.7%). Medication leaflets were also reported to have an effect on their prescribing decisions (65.9%).
Sources of Prescribing Guidance
Discussion
The present study shows the statistically significant influence of patient age group and gender on physicians' prescribing decisions. Similar findings were reported (Lloyd, Harris, & Roberts, 1995 Sleator, 1993) . Our results also revealed the statistically significant influence of patients' preferences for certain medications on physicians' prescribing decisions. Similar results were reported by Buusman, Andersen, Merrild, and Elverdam (2007) . These authors showed that patient demands and requests were significant, and that some prescriptions were based on negotiations between general practitioners (GPs) and their patients. On the other hand, Toop et al. (2003) revealed that physicians were ambivalent about the selection of treatment in about 50% of cases in which patients demanded advertised drugs (odds ratio 7.1) compared with 12% for drugs not demanded by patients.
The results of the present study revealed that the lack of treatment alternatives (70.7%) and strict policies or guidelines (65.9%) had a significant influence on physicians' prescribing decisions. This is because the restricted PHC medications list plays a considerable role in influencing prescribing decisions. Our findings were compatible with a study conducted in Saudi Arabia showing that 70% of PHC physicians followed regulations or guidelines for the management of chronic/acute diseases at the health centre (Neyaz et al., 2011) . The studies by Buusman et al. (2007) ; (Nutescu, Shapiro, Chevalier, & Amin, 2005; Schumock et al., 2004) revealed that formulary statuses and policies restricting drug use are highly influential in the decision to use one analogue instead of another.
Our findings showed the influence of preserving the doctor-patient relationship, which is consistent with the study by Arroll et al. (2005) . That study suggested that implementation of appropriate prescribing behaviour is influenced by the relationships that physicians have with individual patients, their hesitation to harm such relationships and their perceptions of patient characteristics.
Another significant influence was avoiding the problem of drug unavailability. This indicates the importance of social and logistic influences on prescribing decisions.
Regarding medication safety, physicians reported that adverse drug reactions had a significant effect on their prescribing decision. In agreement with our study, Bradley (1992) suggested that the most common source of concern was the potential side effects of a medication. Buusman et al. (2007) ; (Theodorou et al., 2009) showed that the adverse effects of a drug have a major impact on drug selection modification.
The majority of physicians in our study agreed that pharmacists play an important role in patient care. The same finding was found in a Dutch study, which showed that GPs have a positive impression regarding pharmacists' expertise and that there is sufficient support for the health care provided by pharmacists (Muijrers, Grol, Sijbrandij, Janknegt, & Knottnerus, 2005) . Furthermore, PHC physicians agreed that pharmacists frequently intervene in cases of medication errors. Our results were similar to a study by Carroll (2003) , which suggested that in most cases of critical incidents, physicians received a phone call from a pharmacist or a long-term locum to change a medication. Carroll (2003) concluded that these interventions are likely to influence subsequent prescribing decisions.
Our results showed that pharmacists influence physicians' prescribing decisions. These results are supported by qualitative studies on prescribing in general practice, which have focused on clinical decision making or doctors' principles regarding choice of action prior to prescribing a drug. These studies concluded that clinical pharmacologists and community pharmacists probably have limited influence on GP prescribing (Bradley, 1991; Denig, Haaijer-Ruskamp, & Zijsling, 1988; RK, SB, & J, 1989; Skoglund, Segesten, & Björkelund, 2007) .
Methods to update medical knowledge appeared to be positively related to physicians' prescribing behaviour (Magzoub et al., 2011) . In the present study, the most reported methods for keeping medical knowledge up to date were private reading and using the internet, which had an effect on physicians' prescribing decisions. This is because for most physicians, their available time and resources are critical factors; additionally, PHC physicians tend to be reactive recipients rather than active researchers of drug information (Arroll et al., 2005) . A considerable number of physicians (80.5%) reported that the Internet was one of the common methods used to keep medical knowledge up to date. This result is in good agreement with a New Zealand study that found that nearly half of GPs searched the Internet for clinical information, and 37% of them sought drug information on the Internet (Cullen, 2002) .
Global Journal of Health Science Vol. 11, No. 4; 2019 Colleagues were the most-utilized source of prescribing guidance reported. Our result is in consistent with the studies conducted in New Zealand and overseas, which showed that GPs are influenced by the hospital's prescription decision and that respected colleagues are influential prescribing leaders (Arroll et al., 2005) . Smith (1996) stated that the validity of information from colleagues may be variable, but because GPs are most likely to ask colleagues whom they respect, they likely regard this information to be of high validity.
One of the limitations of the study is that all of the participants were from PHC institutions in one governorate of Oman. Therefore, the extent to which its findings can be generalized throughout Oman is uncertain. The second limitation is that the questionnaire reflects PHC physicians' self-reported views, which may have been biased. The need for a larger sample size, which may help in achieving further statistical power for the results obtained and improve the generalizability of the results. It is also recommended that the current study be undertaken in all PHC institutions in Oman, including both public and private sectors, and that it should be conducted across more than one region in Oman. This will increase sample size, allowing for better generalization of the findings and understanding of physicians' behaviours. Studies of clinical decision making are about people, behaviour and context. They require both quantitative and qualitative approaches to produce more comprehensive holistic views and more valid data.
Conclusion
Our study indicates that some prescribing decisions require a reasonable deal of thought. The prescriber struggles to balance several considerations to reach the best decision. Further, our findings disclose that rational prescribing is sometimes outweighed by other considerations that the physician fails to consider.
health systems and policies, 1-37.
Muijrers, P. E., Grol, R. P., Sijbrandij, J., Janknegt, R. 
